Backgrounds/Aims: Biliary cystadenoma (BCA) and cystadenocarcinoma (BCCA) are rare cystic hepatic neoplasms. Prior reports concerning the proper surgical treatment and long-term survival are scarce. We report our experience and survival outcome of 30 patients over the last 25 years. Methods: We retrospectively reviewed the clinicopathologic data of the pathologically confirmed 18 BCA and 12 BCCA patients, who underwent operations from 1983 to 2006, at the Seoul National University Hospital. Results: The patients consisted of 8 men and 22 women with a mean age of 51 years. With abdominal computed tomography scans, 73.3% (n=22) were preoperatively diagnosed as BCA or BCCA, and differentiating BCCA from BCA was accurate in 58.3% patients. R0 resection was achieved in 90% (n=27). The differentiating factors included the presence of mural nodule (4/18 vs. 8/12; p=0.009) and mucinous content (2/9 vs. 8/1; p=0.005), and tumor size tending to be larger in BCCA (11.7 cm vs. 7.9 cm; p=0.067). Overall 5-year and 10-year survival rates of BCCA were 72.9% and 60.9%, respectively. Of patients with BCCA, 4 experienced recurrence. In case of recurrence, patients tended to be younger than 50 years (p=0.061) and the lesions tended to be larger than those without recurrence (p=0.088). Conclusions: Preoperative differentiations of BCA from simple cyst, and BCCA from BCA are still difficult. Complete removal of the tumor, via major hepatectomy, should be considered, especially in the younger age group with large tumor. 
INTRODUCTION
Biliary cystadenoma (BCA) and cystadenocarcinoma (BCCA) are rare cystic neoplasms of the liver, consisting of 4.6% of cystic neoplasms of the liver. 1 Improvements in imaging technologies have made it possible to detect the cystic neoplasms of the liver in a much better manner with greater efficiency than the earlier approaches. Since, the BCA is considered a premalignant lesion, 2 it should be differentiated from benign cystic lesions of the liver, such as simple hepatic cyst or abscess. Furthermore, preoperative accurate differentiation of BCCA from BCA is not established yet. It is difficult to determine a proper surgical treatment when preoperative diagnosis is obscure, so enucleation, fulguration or fenestration for BCA has been performed frequently. [3] [4] [5] [6] In this study, we evaluated the clinical and pathological characteristics of BCA and BCCA and tried to reveal the factors associated with malignancy and recurrence, as comparing those characteristics between BCA and BCCA. 
METHODS

RESULTS
Demographics
The patients consisted of 8 men and 22 women, with a mean age of 51 years at the time of the operation (range: 18-77). Patient demographics are listed in Table   1 . Twenty-two patients (73.3%) were symptomatic at pre- 
Preoperative diagnosis
The laboratory data, including liver function test, alpha-fetoprotein (AFP), chorioembryonic antigen (CEA), CA 19-9, were not helpful for the diagnosis. This is so, since it was all within normal limits except in two patients with BCCA who had elevated CA 19-9 (690 U/ml) or AFP (229 ng/ml). Needle biopsy was performed in 8 patients (26.7%), which revealed 2 BCA and 1 BCCA and the other 5 specimens showed negative result ( Table 2 ).
Of the 30 total patients, 28 underwent abdominal CT scans ( Fig. 1) . Magnetic resonance cholangiopancreatography or endoscopic retrograde cholangiopancreatography was additionally performed. Based on radiologic imaging study, preoperative diagnosis was accurate in 61% (n=11) of BCA patients. Others were diagnosed as a simple cyst, hemangioma, choledochal cyst, hepatocellular carcinoma or cholangiocarcinoma. In cases with BCCA, preoperative diagnosis was accurate in 58.3% (n=7). Other 4 patients were diagnosed as BCA, and the other as a simple cyst.
Operation and perioperative morbidity
Types of surgery are listed in Table 1 (Table 3) .
Prognosis
There was no recurrence or postoperative death in BCA. However, in BCCA, three patients died of disease and overall 5-year and 10-year survival rates of BCCA were 72.9% and 60.9%, respectively (Fig. 2) .
Recurrence was observed in four patients with BCCA (Table 4) . One patient who underwent partial cyst excision with preoperative diagnosis of a simple cyst had a recurrence after 1 year and received curative right 
DISCUSSION
Biliary cystadenoma and cystadenocarcinomas are rare cystic neoplasms of the liver, that may occur in the liver or in the extrahepatic biliary system, which was first reported in 1892 by Keen. 7 The incidence of intrahepatic biliary cystadenomas is estimated between one in 20,000
to 100,000 people, while the incidence of cystadenocarcinomas is approximately one per 10 million patients. 8 This case series is the largest single institution report to our knowledge to date, with 18 BCA and 12 BCCA patients.
More than 80% of cystadenomas are reported in women. 3 In this study, 73.3% (n=22) of patients were females. Lauffer et al reported that, in contrast to the female predominance in BCA, BCCA occurred more often in male. 9 But in this case series, male consisted 22.2%
in BCA and 33.3% in BCCA. This revealed no statistical difference between the two groups.
Until late 1990s, needle biopsy or aspiration cytology was generally performed for diagnosis of cystic hepatic neoplasms at our institution. Wee et al. reported that fine needle aspiration cytology of the cyst contents could be a good diagnostic tool. 10 However, the positive results of percutaneous needle biopsy and aspiration cytology in this case series were less than desired. Based on these results, the imaging technique has now employed to replace needle biopsy or aspiration cytology at our institution.
The most helpful radiologic studies were abdominal CT and ultrasonography, as reported by prior case series. 5, 6, 11 A well-encapsulated multilobular cyst with internal septations and a thickened irregular wall were diagnostic for Therefore, when considering operation in patients with these characteristics, more extensive surgery should be performed to achieve sufficient safety margins.
The rate of malignant transformation is reported to be as high as 30%. 13 Natural course of malignant transformation was not observed because there was no delay for operation, once BCA was suspected. However, we ex- In younger patients with large sized tumor, major hepatectomy might be performed to reduce a risk of recurrence.
